The cultured suspension cells of higher plants hydrogenated the C-C double bond of N-substituted maleimides to afford corresponding succinimides.
discrimination of its enantiotopic faces to afford optically active ketones. 2 In the course of the development of new asymmetric reduction, we have now investigated the enantioface selective hydrogenation of maleimides by the cultured cells of Nicotiana tabacum.
N-Substituted maleimides 1~3 (each 20 mg) was administered to the flask containing the cultured suspension cells of N. tabacum or Cathranthus roseus (20 g) 3 in MS medium 5 (100 ml), and the cultures were incubated at 25 °C for 1 or 5 days. The yields of products were determined by GLC of the product. It was found that the C-C double bond of the maleimides 1~3 was reduced to give succinimide derivatives 4~6, respectively, as shown in Table 1 . Especially N-phenylmaleimide (3) was completely hydrogenated in one day's incubation to give N-phenylsuccinimide (6) in over 99% conversion. These show that the cultured cells of N. tabacum have high potentiality for the reduction of the C-C double bond of the maleimides. Therefore, we next examined the ability of the cultured cells for discriminating enantiotopic face of maleimides. N-Phenyl-2-methylmaleimide (7), having a prochiral center at C-2 position, was used as a ________ substrate, and was reduced by the cultured suspension cells of N. tabacum under analogous condition as above.
After one day's incubation, (R)-N-phenyl-2-methylsuccinimide (8) 8, 9 was obtained in over 99% conversion.
Enantiomeric purity of the product was 99% e.e. on the basis of the peak analysis in 1 H NMR spectra of the product with Eu(hfc) 3 . 10 The result demonstrates that the cultured cells have the ability for discriminating the enantiomeric face of the maleimide and hydrogenating the C-C double bond enantiospecifically to give 2-methylsuccinimide having R-configuration. Thus, asymmetric hydrogenation of 2-methylmaleimide with cultured cells of N. tabacum has been realized with discrimination of the enantiotopic face of the C-C double bond of the maleimide and optically active 2-substituted succinimide was prepared.
It is fascinating to note that the enantioface selective hydrogenation of 2-alkylated maleimide derivatives with cultured plant cells as a biocatalyst is one of the useful methods for the chiral generation. The investigation of enzymes which catalyze such an asymmetric hydrogenation in N. tabacum is now in progress.
